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Abstract: Digera muricata, Family: Amaranthaceae, commonly known as False
Amaranth, is a pharmacologically diverse medicinal plant. Several active phytochemical
constituents have been explored namely, quercetin, sitosterol, stigmasterol etc. Several
studies demonstrated the exploration of pharmacological potential of various parts such as
leaves, stems, roots and the plant as a whole, as an antioxidant, cytotoxic, antimicrobial,
anti-diarrhoeal, and hepatoprotective. This review gives comprehensive account with
special reference to phytochemistry, nutritional value, ecology and significant
pharmacological importance of the plant. The literature search was carried out through
different search engines viz PubMed, Science Direct etc. The data collected is assorted in
terms of leaves, stem, and roots which were used for diverse investigations. The collected
data suggested that the extracts from this plant may possess abundant pharmacological
potential. However, the search for phytoconstituents from this plant did not provide much
data which indicates towards the underutilization. Thus, there is an urgent need for further
investigations to isolate and characterize pharmacologically active agents which confer
medicinal properties on Digera muricata, as well as to elucidate the structures of these
agents by which they exert their healing properties and to scientifically corroborate the
existing traditional practices concerning its health benefits.

Keywords: False Amaranth, nutritional value, pharmacology, phytochemistry,
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INTRODUCTION

Digera muricata (L.) Mart, Family: Amaranthaceae, commonly known as False Amaranth,
is a pharmacologically diverse medicinal plant.

Common name: False Amaranth
Hindi: Latmahuria, Lesua.
Marathi: Gitana, Getna.

Tamil: Toya keerai, Kaatu keerai.
Telugu: Chenchali koora.
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Kannada: Chenchali soppu, Goraji palya, Kankali soppu.
Sanskrit: Aranya, Aranyavastuka ,kunanjara ,kuranjara.

Geographical distribution. This weed flower is also known as false amaranth. It is
widespread in eastern tropical Africa, Madagascar and tropical and subtropical Asia. In
India, it is widely distributed in Rajasthan, Maharashtra and Andhra Pradesh.

Botanical description: Digera muricata is an annual herb, growing to 20-70 cm
tall. It can be seen growing wild in waste areas. Alternately arranged leaves, 1-9 cm long
and 0.2-5 cm broad, are narrowly linear to broadly ovate. [1] Flowers are borne on slender
spike-like racemes, and are hairless with white colour. Fruits are sub-globose, slightly
compressed and surmounted by a thick rim. Stems are hairless, simple or branched.

Nutritional values: The nutritional potential of this unexplored edible plant,
Digera muricata commonly used as food in various parts of the world, is remarkable. The
nutritive composition of stem and leaves consist of fiber which is found to be the highest
(41%), followed by ash (18%), carbohydrates (13.3%), moisture (13.9%), protein (8%) and
Lipid (5%) . The macro minerals constitute Potassium followed by Sodium with the trace
elements where Pb and Cd are present in very minute quantities. [2] Another study, through
the Spectrophotometric and proximate analysis, showed significant percentage of iron in
leaves and stems which was approximately 208.3 and 75.0mg/kg respectively, and the
copper content was found to be 11.5mg/kg. Additionally, the plant contains vitamins
namely ascorbic acid (49mg/100g), thiamine (0.10mg/100g) and [-carotene (3-
30mg/100g). [3]

Ethno-botanical uses: In Ayurvedic literature, the herb is utilized as a cooling
agent, as an astringent and a laxative. Boiled root infusion is provided to feeding mothers
after childbirth. The whole plant is used in renal disorders in folk medicine. The flowers
and seeds of the plant are used for treatment of urinary infections [4]. The whole plant is
used in digestive system disorders and biliousness. The decoction of the leaves is given for
treatment of kidney stones. [5] Digera muricata is widely used in traditional system of
medicine for the treatment of diabetes mellitus. Leaves and young shoots are locally used
as a vegetable, in India. In India the leaves are made into curries, or the entire plant is
boiled and seasoned with salt and chilli. The flowers are rich in nectar which is sometimes
sucked by children in Kenya. Digera muricata is most common on disturbed and waste
ground, but occurs in many kinds of habitat, from dry savanna and semi-desert to moist
localities on deep clay and mud soils, from sea-level up to 1500 m altitude. It also occurs
as a weed in fields, sometimes being troublesome.[6]

Phytoconstituents: The primary metabolites viz. carbohydrates, proteins, lipids,
etc., have been investigated in different solvent extracts of this plant. Analysis of various
extracts of Digera muricata indicated the presence of flavonoids, alkaloids, terpenoids,
saponins, coumarins, tannins, cardiac glycosides and anthraquinones as well. Rutin and
Hyperoside flavonoids have been identified in hexane extract of this plant [7].

Different researchers have undertaken phytochemical investigation which revealed the
presence of alkaloids, flavonoids, glycosides, tannins as the major constituents in the polar
extracts. [8] In a recent study, it was confirmed that the plant is rich in phenolics through
the results pertaining to GC-MS analysis of the methanolic extract of Digera muricata. It
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led to the identification of a number of compounds. The research predicted the formula and
structure of 13 different biomolecules namely Ethane 1,1-diethoxy, Phenol, 2-methoxy-4-
4-(2-propenyl),1-HexadecanolCyclohexanol, 1-(2-hexynyl) Cyclo pentane tridecanoic
acid, methyl ester, Benzyl benzoate, Cis-13-Eicosenoic acid, Isopropyl myristate , Hexa-
decanoic acid, methyl ester Hexa-decanoic acid, ethyl ester 9-octadecanoioc acid,- methyl
ester, Heptadecanoic acid, 9-methyl-methyl ester, Octadecanoic acid, ethyl ester. [9]

It proved to be a potent radical scavenger and metal ion chelator in comparison to the
control. It also exhibited mild immunomodulatory action. Rutin and hyperoside flavonoids
have been identified in hexane extract of this plant. Digera muricata has explicit aromatic
odor because of the existence of essential or volatile oil, which is prominently present in
green leaves.

Pharmacology: An eco-friendly process utilized to produce gold nanoparticles
using ethanol extract of Digera muricata, was evaluated in comparison to crude ethanol
extract. It was deduced that gold nanoparticles revealed enhanced antibacterial activity in
comparison to crude ethanol extract of Digera muricata against various drug-resistant
strains including Vibrio cholera, Staphylococcus pyrogen, Klebsiella etc. [10]/ In other
such experiment, a study was planned to search out nontoxic silver nanoparticles from the
leaves extract of Digera muricata for antimicrobial action. The nanoparticles were exposed
to Escherichia coli, Staphylococcus aureus and Salmonella typhimurium. The results
further confirmed that the silver nanoparticles have promising activity against almost all
the bacterial strains and can be used an effective bactericide [11]. In another report, the
extracts were subjected to the evaluation of antimicrobial activity, where the petroleum
ether extract gave highest zone of inhibition at 400 pg/well against V. cholerae. Likewise,
in fungi the ethanol extract displayed highest zone of inhibition against Candida albicans.
[12]

The methanol extract was evaluated for the probable protective effects of Digera
muricata against acrylamide induced hepatocellular injuries in Sprague-Dawley rat. The
significant results suggested that the hepatoprotective effects could be attributed to the
ample presence of phenolics and flavonoids. [13] In other research work, antioxidant and
fertility effects of Digera muricata was studied in male rats. [14] The n-hexane extract of
the plant was suggestive towards the therapeutic effects against CCl4 induced oxidative
stress and hypogonadism. The reduced level of testosterone, luteinizing hormone (LH) and
follicle stimulating hormone (FSH) were restored with the n-hexane extract of Digera
muricata. The same research group performed experiments to analyze the preventive role
of CCls-induced oxidative damage in adrenal gland by Digera muricata extract in rat
[15].The results indicated that Digera muricata extract is able to ameliorate oxidative stress
in adrenal gland induced by carbon tetra chloride in rat. The methanolic extracts was
screened for free radical scavenging properties by DPPH assay, where the scavenging
potential was analyzed for different solvent extracts of different polarities. The
maximum activity was recorded in methanol and least activity was recorded in
hexane. Antioxidant properties of methanolic extract Digera muricata against the
CCl4-induced toxicity in kidneys and testis had been well documented. [16] In a
concurrent study, the effect of carbon tetrachloride induced DNA damages in renal cells
was observed [17] where oxidative DNA damages like DNA fragmentation, were
significantly reversed by methanolic fraction of Digera muricata. Another related work
demonstrated the enhancement of GSH content in the testicular tissue of rats by Digera
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muricata and proved the protective effects of Digera muricata (L.) Mart. on testis against
oxidative stress of carbon tetrachloride in rat. [64] In the present study, H.P.T.L.C analysis
and antioxidant [2,2- diphenyl-2-picrylhydrazyl hydrate (DPPH) assay] activity of
methanolic extract of whole plant of Digera muricata were investigated. The methanolic

extract was obtained by soxhlation for 72 hrs. The methanolic extract showed elevated
DPPH scavenging activity and had a promising activity which increased with
concentration. A positive correlation was established between the level of
phytoconstituents and antioxidant activities.

Crude extract of Digera muricata showed inhibition at all concentrations in a dose
dependent manner with a nominal amount of 28.5 percentage inhibition at a concentration
of 25pug/ml and a marked 85 percentage inhibition at a concentration of 250pg/ml. [18]

Another study was designed to investigate anti-urolithic activity of hydroalcoholic
extract of whole herb of Digera muricata on experimental model of urolithiasis, by
administration of ethylene glycol[19] There was a dose dependent decrease in level of stone
forming agents, oxalate, calcium and phosphate in kidney as well as urine. Level of BUN,
uric acid and creatinine was also found to be significantly less as compared to control
group. Thus, it was concluded that hydroalcoholic extract of Digera muricata possess
significant anti-urolithic activity at selected doses. The in vitro antidiabetic activity of plant
leaf extracts of Digera muricata, was studied at five different concentrations, the plant
showed dose-dependent inhibition of a-amylase enzyme with varying effect on glucose
utilization. Digera muricata showed to have significant enzyme inhibitory activity. The
anti-diabetic activity of methanolic extract of Digera muricata in alloxan induced diabetic
rats [20] suggested that methanolic extract (200mg/kg) has potential antihyperglycemic
activity in the said model.

The cardioprotective effect was observed on treatment with different
concentrations of Digera muricata methanolic extract which prevented the elevation of
serum marker enzymes creatinine kinase (CK), cardiac creatinine kinase (CK-MB), lactate
dehydrogenase (LDH), aspartate transaminase (AST), alanine transaminase (ALT),
alkaline phosphatase (ALP), hydrogen peroxidase (H2 O2 ), total cholesterol, LDL and
alterations in protein, superoxide dismutase (SOD), peroxidase (POD), catalase (CAT),
glutathione (GSH), glutathione-S-transferase (GST), Glutathione peroxidase (GSHPx), y-
glutamyl transpeptidase (yGT), HDL, creatine and urea caused by acrylamide in rats. The
protective effect was further confirmed by the histological findings and was more
prominent at 200 mg/kg. It was deduced that methanolic extract of Digera muricata offers
protection against Acrylamide induced cardiac toxicity [21].The Aqueous fraction from
methanolic extract of the plant exhibited a high level of antioxidant ability, with very low
ICso values. The results agreed with few previous studies where powerful antioxidant
activity of polar extracts was attributed to the presence of substances with free hydroxyls.
The results indicate that Aqueous fraction of methanolic extract obtained from whole plant
of Digera muricata showed the capacity to donate hydrogen; therefore, they present DPPH
scavenging activity. This activity might be due to the presence of phenolic and flavonoids
constituents detected in the samples.

Cytotoxic potential of methanolic extract and its fractions were investigated
against HeLa and Asas cell lines. Crude extract of the plant was prepared in methanol by
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continuous hot soxhlation technique. Crude extract was fractionated into two organic and
one aqueous fraction by the help of column chromatography. 3-(4,5-dimethylthiazol-2yl)-
2,4 diphenyltetrazolium bromide assay was used to evaluate the reduction of viability of
the cancer cell lines. Cell viability was inhibited by crude extract of D. muricata in a dose
dependent manner. Apoptosis assays using nucleic acid stains included propidium iodide
(PI) exclusion assay and hoestch /PI assays where the results suggested that methanolic

and aqueous fraction of the extract of D. muricata can be utilized as a source of cytotoxic
compounds [22]. The neuro-pharmacological profile was evaluated for the methanolic
extract of Digera muricata in Swiss albino mice where different exploratory models were
used. The methanolic extract produced reduction in various parameters evaluated which
includes spontaneous motor activity, exploratory behavior and motor coordination. The
results indicated towards a possible role as an anti-depressant with neuroleptic properties.
[23]. The anti-inflammatory activity of the plant was investigated through protein
denaturation assay. The methanolic extract showed a dose dependent increase in the anti-
inflammatory action almost comparable to the standard drugs, Aspirin.[24]

Allelopathic potential of the plant was tested on different crops with different
concentration of the extracts. It was deduced that germination of all the test species were
highly affected and the decaying plant material was found to be highly phytotoxic. High
quantity of allelochemicals were found to be present in roots and shoots. [25, 26]

DISCUSSION AND CONCLUSION

The current review investigated the traditional medicinal uses, biological and
pharmacological potential , and nutritional analysis of the plant Digera muricata. The
nature of data was diverse in terms of leaves, stem, fruit which is employed for included
studies. The studies explored the traditional, ethnobotanical, phytochemical, economical,
and pharmacological uses. The indigenous plant possesses terrific medicinal properties,
attributed by a diverse group of secondary metabolites. Major constituents reported in the
plant were Phenolics and Flavonoids. [27] The studies retrieved outline that whole plant
can be utilized for medicinal uses [28]. Different parts of the plant were reported for its
usage in traditional medicine, in the treatment and prevention of diarrhea, dysentery, colic,
hepatitis, jaundice, kidney, and urinary complaints due to coughs, diabetes mellitus,
antiseptic, astringent, and hemostatic, and so on. On the contrary, limited studies
highlighted the allelopathic effects of the plant. The presence of numerous phytochemicals
(such as alkaloids, tannins, flavonoids, and terpenes) present in active extracts, tannins, and
flavonoids support the traditional claims as well as, indicated the implication of exploring
some new and promising “leads.” The retrieved studies were mostly in vitro and in vivo
investigations on experimental animals as well as several cell lines. [29] However, more
clinical trials would be necessary to validate the traditional and biological or
pharmacological properties of the selected plant. In this review, databases published in
English only were considered in detail. This limitation may cause language bias. The search
for some of the databases did not yield complete results due to limited availability and
lesser knowledge on the functionality of the plant. Hence, it has great scope for extensive
further research to curtail such limitations.
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